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Abstract: Since 2010, the Getty Research Institute has developed the CONA project, 
which strives to be an authoritative resource on art objects and their metadata. ARTstor, a 
premiere collection of digital visual materials for hundreds of art-related institutions, 
strives to contribute its massive collection of architectural metadata to CONA. CONA, 
however, has specific, structured standards for metadata, while ARTstor has only few 
requirements. This study analyzed 428 architectural works in ARTstor to find the number 
of objects that had subject headings, and whether they adhered to CONA’s standards. 
While almost all objects had information that could be applied to Subject, less than ¼ of 
the sample had subject headings. Even less were compliant with CONA’s requirements. 
Several of the collections that lacked subject headings, including one of the Getty’s, 
belong to institutions that pioneer metadata standards, which leads to the discussion of 
the value of subject headings and metadata standards. 
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Introduction 
In 2012, Patricia Harpring, managing editor of the Getty Research Institute’s 
Vocabulary Program, proposed the best practices for assigning subject terms to visual 
resources. Subject helps to define the conceptual world of an art piece, where one may 
define everything from the generic depictions (such as “man”), to the specific figures 
(Jesus and his apostles) to the deeper meaning of the work (The Last Supper, betrayal, 
sacrifice). While Harpring addresses her ideal form of subject metadata – which will be 
mentioned later in this study – above all, she argues for establishing inter-institutional 
rules that apply to and guide all catalogers who work with art and visual resources. No 
standard has successfully become universal to art catalogers to this day, but there has 
been no lack of trying. 
The Cultural Objects Name Authority (CONA), a Getty project, seems to 
circumvent the process of standards by forming a repository for art metadata, where 
contribution is dependent on following content guidelines and metadata formatting. It 
strives to become an encyclopedia of art objects themselves – a user searches for a 
specific piece of art, and in CONA, finds where copies of the piece are held, and the 
information and interpretation offered by each of its catalogers, and, eventually, by 
scholarly publications (About CONA, 2017). In spite of its name, the scope of CONA has 
grown beyond artist and art object names, and includes many facets of art, from materials 
and techniques, to cultures and subjects, and beyond. It is an ambitious project, and 
ARTstor, an equally ambitious project in striving to become the foremost digital visual  
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resource repository, will lend aid to CONA by collaborating with the Built Works 
Registry to contribute its extensive collection of architectural resources (ARTstor, 
“About the Built Works Registry,” n.d.). 
There lies the first question: Does the metadata for ARTstor’s resources align 
with CONA’s standards? To become a leading digital art repository, ARTstor opened its 
doors to all different types of visual resource institutions, and allowed for all different 
types of metadata standards, from those established by the Library of Congress to the 
Getty, to having no metadata standards at all. With a diverse set of metadata to draw 
upon, how many individual works or collections will match CONA’s standards? 
Until now, there were no studies of the subject metadata for architectural 
resources in ARTstor, which was necessary to understand the state of architectural 
metadata and how it fares to CONA’s standards. The study raises questions about the 
practicality and purpose of creating particular best practices for overarching subject 
metadata standards for art institutions. Metadata standards are inherently rife with 
theoretical structures, and constantly come into conflict with their audiences, and 
transform. For some types of metadata, the standards end up ignored entirely.  
Most related research in the field of visual resources focuses on how to create 
systems to provide access to images (Cole, Han, and Vannoy, 2012). User-based 
scholarship examines how students or novices search through collection databases, or 
how they would theoretically catalog metadata (Slobuski, 2011), and, finally, the few 
who examine how art professionals assign subject metadata to images utilize a small, 
controlled, preselected image collection for a theoretical understanding of how such 
professionals would describe images (Urban, 2013), rather than examining the existing 
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metadata for images, let alone architecture-related images. Unlike previous examples, 
this study explores the existing metadata of art professionals for architectural resources.  
The results of this research demonstrate how current professional practices 
compare with CONA’s standards, and how each party – the uploader, ARTstor, and 
CONA – have their own reasons for including or excluding subject metadata. The lack of 
library science of metadata training is not the absolute reason why collections that lack 
subject metadata. Examining these patterns is critical to understanding the visual resource 
community, especially as image representation has a shorter history of control and 
standards than those of textual materials (Bearman, 2008), and lacks the extensive history 
and studies that other fields have undergone. This study, therefore, is a study of theory 
crossing into reality, of what happens when the library science discipline applies itself to 
a foreign field, where many of its professionals are untrained in the principles that are 
taken for granted in library science and information retrieval, but who are guided under 
principles of their own that are unfamiliar to library scientists.
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Background 
A Brief History of Art Museum Metadata 
The inception and function of art metadata systems diverge immensely from 
library cataloging. Some of these differences must be understood to provide context for 
ARTstor’s structure. Unlike libraries, which have commonly used Machine-Readable 
Cataloging standards (MARC) since the 1960s, the museum world only began the effort 
of creating metadata standards in the late 1980s. Until then, the Getty, a private and 
primary art collection and research institute, had created data value standards, such as the 
Art and Architecture Thesaurus (AAT), to describe cultural objects. Such a vocabulary is 
limited to providing terminology and information about art and material culture, but they 
are not metadata standards, nor do they provide proper names or iconographic subjects. 
Vocabularies are authorities that can be linked to in order to identify the scope and 
meaning of terms applied to works of art. The implementation of MARC, however, is 
believed to have incited a fracture between art libraries and visual resource management 
that had not been totally resolved until a little more than a decade ago (Freitag and 
Mahard, 2003). The fracture demonstrates the different needs of the art community: 
visual resources serve the need of departmental collections and individuals (Gibson, 
1983), which allows for different standards than largely codified libraries. 
It was not until the advent of the digital age that museums implemented 
standardized schemas – or, at least, their local understanding of them. With digitization, 
simply put, cultural object institutions could broaden their audience. What metadata
  
6 
would be necessary, however? Such questions sparked the endeavor to uncover the 
schema needs for museums, which was spearheaded by the Getty and the College Art 
Association through the Art Information Task Force (Baca, 2002). Their efforts 
culminated in the creation of the Categories for the Description of Works of Art 
(CDWA), a guideline with 225 categories to create a database field for art information 
that continues to be revised to this day (Harpring and Baca, 2016). It is a consensus 
across cultural object institutions of the best practice of cataloging art and architecture - 
an average, or an agreement, of sorts. 
From this, art metadata systems emerged, including, but not limited to, the VRA 
Core and CIMI. In Murtha Baca’s assessment (2001), art metadata schemas are all 
different perspectives of the same categories found in the CDWA. These changes occur 
due to the materials that are described, for the end-users of the metadata, or simply 
because of the goals of the community creating the standard – basic truths of metadata 
that are hardly worth the exposition. The question is, why do they think this will work? 
In 2016, Howard Besser discussed the past three decades of the creation and 
execution of digital visual archives, where he affirms the pains of aggregating metadata 
from disparate sources. Structured vocabularies or ontologies allow for sophisticated 
solutions, as compared to the implementations used in local contexts. Given that, 
immediate local needs take precedence over the ideals of a unified repository. Attempting 
to correlate local metadata to broader standards, Besser finds, can only result in a solution 
that is considered “good enough.” He has observed this since the 1990s. It is a struggle 
we are still undergoing and that forms the backbone of our research. While technical 
recommendations are easy to adopt, understanding the motives behind each upload is 
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impossible - one can only work with what is left behind. ARTstor may have anticipated 
this, in collecting the images and metadata of many local contexts rather than enforcing a 
particular standard. It is meant to allow universities and nonprofit institutions to integrate 
their collections into a broader digital library through its tools, an attempt to draw upon 
many schemas, purposes, and institutions to create a massive searchable database for art 
and cultural objects, in a way that pre-existing libraries and schemas cannot. 
The Insufficiency of Library Cataloging Systems for Art 
         Before exploring ARTstor further, I will first summarize why other cataloging 
and metadata schemas were found unsatisfactory for art objects. The first obstacle is: 
How does one map diverse, heterogeneous materials? A library most often works with 
materials that can be consistently defined under a constant set of parameters, and it uses 
cataloging to aid in information retrieval. A metadata schema such as Dublin Core, for 
example, can work under these circumstances, such as for a specialized art library that 
collects books, catalogs, and other printed materials related to art. Museums, meanwhile, 
can work with many different types of materials, with many different institutional 
purposes; a format such as Dublin Core alone may not be sufficient for their purposes. 
Even so, Dublin Core provides metadata terms for subject, description, and format. Is 
there anything preventing a museum from using Dublin Core as a basis for metadata?  
It is true that experts find subject, description, and format elements as the most 
“useful” elements in retrieving art resources (Fear, 2010; Beaudoin, 2016). This is 
opposed to retrieval systems based on, for example, prominent colors in the image 
(Beaudoin, 2016), which seems, on its face, to be a retrieval system that would be more 
useful for art. The problem with schemas like Dublin Core is that while they may have an 
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accessible vocabulary with simple terms and attributes, their element definitions rarely 
align with user expectations (Fear, 2010). Dublin Core guidelines, for example, dictate 
that relationship should indicate related resources, but users assume it indicates in what 
ways the image is relevant or its relevance to the search term (Fear, 2010). The simplicity 
of Dublin Core may serve as its strength and detriment, leading to definitions overlapping 
in meaning (Park and Childress, 2009), and the inability to describe complex entities to a 
degree that is useful to experts. For example, built works are much more complicated 
than what can be conveyed in a single metadata entity (Whiteside, 2007). 
         An information professional may be equipped to adapt metadata systems to his or 
her purposes, but museum professionals are not given the training to adopt cataloging and 
metadata standards. A curator’s primary purpose is towards maintaining and interpreting 
the museum’s collection (Hein, 2000), and do not have time to learn querying skills that 
are second nature to information professionals (Rennick et. al., 2005). Even if museums 
or other art institutions have IT departments, IT staff members specialize in hardware, 
network, and system implementation, rather than information indexing and retrieval 
(Chen, 2007). Furthermore, museum informatics is still very new to both museum studies 
and library schools (Kim, 2012); museum professionals are not taught the best practices 
in providing collection access to scholars, researchers, and students (Rennick et. al., 
2005). Rather than working on an aggregate level, or concentrating of information 
retrieval outside of the institution’s personnel, museums operate on a local context, and 
much of their metadata creation is for internal, institutional use. Museum metadata, then, 
is for retrieval, appraisal, and developing exhibitions, not for discovery or research, 
which is the crux of library information systems.  
  
9 
 Museums, however, are not the only institution that specializes in visual resources 
and metadata. College and universities often have visual resource facilities or slide 
libraries, which focus on collecting and retrieving internally developed slides or digital 
images, which can be bought from vendors, or based on copy work, such as photographs 
from publications, film from the photographer’s camera, or other media. Professors use 
these repositories to retrieve images for the purpose of teaching or study. Some visual 
resource facilities or slide libraries are attached to a university library or a specialized art 
library, while others may be a part of departments, such as art history. Metadata 
standards, here, matter less than in art museums, let alone art libraries, due to the 
requirements of professors and financiers taking precedence (Freitag and Mahard, 2003). 
The most important information to record is not about interpretation or the meaning of 
the image, but those that relate to the provenance of the slides, copyright limitations, and 
conservation (VRA Slide and Transitional Media Task Force, 2014). The popular 
conception of visual resource facilities is that they are organized based on the workflow 
of faculty and staff members, and thus tailored to internal, institutional discovery. 
         Art has further fundamentally different needs for metadata that library cataloging 
schemas and standards do not address. Specific genres or types of art have their own 
specific needs independent from the broader needs of art itself (Cole, Han, and Vannoy, 
2012), which may result, for example, in repetitive information throughout different 
metadata fields. Considering that redundancy in metadata is frowned upon, how, then, 
should cataloging systems address cases like self-portraits, where the creator is also the 
subject? Or, what about the cases where a patron or another presence is implicit in the 
work of art, necessary to understanding it, but already addressed in provenance? Should 
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there be redundancy, or should these points be addressed within the same section, even if 
it disrupts retrieval or searching? Where is the line drawn? In considering solutions, one 
must consider whether they are tailored towards discovery and retrieval (within or outside 
of the institution), or for providing information for exhibition development and 
interpretation.  
This reveals a strength of allowing professionals to define their own metadata 
rules or systems, which allows for systems that are perfectly tailored towards an 
institution’s workflow. Contemporary, universal standards are not equipped to address 
collections or institutions with widely different audiences or needs. At this point, one can 
envision how an aggregate repository for visual resources can be developed. A collection 
of many different museum works is beneficial to researchers, but museum professionals 
do not have the time or intricate knowledge of metadata systems to adapt their 
information to those of another’s. Perhaps for art professionals, then, an open repository 
with flexible rules would be most beneficial for the purpose of aggregating visual 
resources. And so it was in this environment that ARTstor emerged. It was a digital 
image repository tailored for professionals untrained in information science - one that had 
not yet existed. 
The History and Purpose of ARTstor 
ARTstor is an online digital library for art and cultural object images. 
Documentation will express, repeatedly, that it is not a museum (Marmor, 2006), nor is it 
solely a storage database or repository for images. To reiterate an earlier remark, images 
are drawn not only from art museums, but from archives and other non-profit visual 
content repositories, with the aim to pool together their resources (Marmor, 2006). By 
  
11 
having many visual resources in a single location, end-users can more easily discover and 
retrieve resources, all at once, in a type of repository that had not existed and that 
individual museums were unable to create on their own through lack of resources and 
disparate functions of their metadata. ARTstor’s ideal in its earliest phase was to allow 
users to both upload and discover resources as easily as possible (Rockenbach, 2005), 
which, given the massive size of the collection, seems to have been accomplished. 
Essentially, its primary user-bases are those uploading art – the cultural object institutions 
– and those searching for it, namely students, academics, and other researchers. 
ARTstor emerged in 2004. This was the period in which museums began to 
digitize their collections (Coburn and Baca, 2004), as a result of digital information 
management systems developing the capacity for recording information on exhibitions, 
provenance, conservation, and other museum-related needs. ARTstor’s structure began 
with the simple idea of displaying search results immediately in visuals. This allowed the 
user to narrow his or her searches (Rockenbach and Ying, 2005), which exemplifies its 
primary purpose in resource retrieval and discovery. 
Uploaders are allowed to customize metadata schemas in whatever way they 
choose, and may select vocabularies from the Library of Congress and the Getty’s 
content standards, such as the aforementioned Art and Architecture Thesaurus, or the 
Iconography Authority, the Union List of Artist Names (which draws its proper names 
from the Library of Congress Name Authorities), or the Getty Thesaurus of Geographic 
Names (Coburn and Baca, 2004). As ARTstor was tailored to address universal metadata 
and collocation problems, implementing these vocabularies were intended to encourage 
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users to add descriptive metadata to their resources based on what information they 
stored in their local contexts (Attig et. al., 2004). 
While nowadays museums have many options to choose from in their 
representation standards – each and every one carefully engineered to our environments 
and needs - how does one link the data together, especially in such a diverse repository? 
One must examine what problems that each type of metadata representation is made to 
solve (Urban, 2013), and connect attributes accordingly. ARTstor, in using sources from 
many repository types, utilizes a broad, flexible metadata schema to allow repositories, 
on a local-to-ARTstor relationship, to crosswalk their collections. One may think that all 
objects will fall into a single standard, if the local metadata is crosswalked to ARTstor’s 
standards, and result in total cross-collection searching for visual resources. 
         A digital image library is only successful when it accommodates the highly 
specific content that faculty/students are using for teaching and research (Attig et. al., 
2004). It must integrate content from existing library collections, individual collections, 
content vendors, other institutions. A library’s metadata schema must support needs of all 
disciplines interacting with system. Here, John Attig and his colleagues (2004) argue for 
cross-collection searching in order to preserve discipline-specific metadata. 
ARTstor functions as a digital library. In addressing a broad audience of 
uploaders, it must allow for all of their different contexts for images. Therefore, it does 
not enforce a single standard: Uploaders may add or omit as much information as they 
prefer, whether it is title or artist or description. No element is required. Those behind 
ARTstor understand, from previous exercises in Dublin Core and the CDWA, that there 
is no universal metadata schema that can apply to all information objects, let alone art 
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and museum objects. One repository may use metadata for internal or academic retrieval 
rather than public access to its collection. Another may, instead, prioritize the general 
public’s ease of information discovery, or may target students and faculty in universities. 
Those uploading their works to ARTstor may do so in order to back-up their resources, 
or, perhaps, they want improved discovery of their resources but do not know the best 
practices in metadata standards. In executing the crosswalking, however, the actual 
results strictly depend on the curator’s ability to accurately map elements (Hegg and 
Knab, 2003), which return us to the difficulties in those untrained in metadata to utilize it 
for the intentions of schema and standard creators. 
One of the earliest studies of ARTstor was carried out by Alida Pask (2005), in a 
usability test of how professionals sought images. Overall, the quality and quantity of 
content satisfied the users, but the search ability suffered. There is a price you must pay if 
you prioritize content over cohesiveness. Attig et. al. argue for a superset of descriptive 
standards to allow for inter-disciplinary relationships (2004). ARTstor may be embarking 
in this direction with its future projects regarding subject metadata. Before exploring this, 
however, we must see the current state of subjects in ARTstor. 
Subject Metadata in ARTstor 
Subject is only one of many attributes of information comprehension and 
retrieval. Ever since the birth of art criticism, it has been of particular concern in 
describing visual objects. The most basic, formalist definition of subject in art is 
inherently limited to the object itself: What the piece depicts, its medium, and from what 
it was made. The author and historical context, in this reckoning, impart no meaning onto 
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the art. Inevitably, however, criticism, and thus subject, has expanded far beyond the 
form of the object, as discussed by Shatford Layne (2002). 
Erwin Panofsky, a renowned pioneer of art criticism, defined three strata of art 
subject matter or meaning. First, there is the primary or natural subject matter, which is 
the aforementioned formalist approach, solely comprised of form. For example, in this 
subject level, Da Vinci’s The Last Supper is a painting of thirteen men seated at a table. 
Next, there is iconography, or the cultural and iconographic knowledge that overlays the 
occurrence of the image. The Last Supper is not just an image of thirteen men, but of 
Jesus and his apostles, which are identifiable through various cultural symbols, such as 
their facial hair, clothing, or animals depicted in the scene. Finally, there is the iconology, 
or the personal, technical, and cultural history of the work – art as a product of history, 
that explains why the Last Supper is represented in a specific way during a specific era, 
and the ultimate “meaning” or intention of the art piece (Panofsky, 1955). Art can capture 
stories that are ubiquitous to the time, but cannot be entirely comprehended through the 
form of the art alone. Yet, we need to be able to identify the roles of individuals involved 
in the image of the art or in its creation. Thus, artwork needs subject in order to link the 
art to other works of art or to people. 
But how do we define the subjects of an image? How do we find meaning in 
them? Definitions of subject differ from novice to expert, and, of course, for the purpose 
of the subject. In other words, there is a difference between expert description and novice 
discovery. Experts or professionals, in this case, will be defined as those who are trained 
enough in a domain, such as librarians, archivists, or academics, to find, express, and 
select information with more success than novices, who are those who are unfamiliar 
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with a domain, who often have less than two years of training or education in an 
academic field (Fear, 2010). Professionals, who are almost always the creators of art 
metadata, have defined image subjects through the events the art depicts or was used in, 
along with the names of subjects, symbols, and moods (Klavans et. al., 2008). Content-
based searching, which scopes through all skill or interest levels, matches queries to 
images through keywords and vocabularies that incorporate these subjects, as well 
dominant color, or the kind of person, object, or event in the image, or the location or 
time in either the image or in its creation context (Fear, 2010). Older studies by Corinne 
and Peter Jorgensen (2005) and Choi and Rasmussen (2003) emphasize these findings, 
having demonstrated that search queries, by both novices and experts, are “descriptive 
and thematic” and not derived from proper nouns, such as names or places. 
These aspects of art description and search is addressed through descriptive 
metadata, and has resulted in preliminary value standards for subject heading lists and 
name authority files (Greenberg, 2010). This, however, is a recent development. Since 
subject headings have usually been unnecessary in local museum metadata contexts, 
many legacy collections or metadata software lack subjects altogether. Indeed, as of 
2013, an estimated 50% of all works uploaded to ARTstor do not include subject terms at 
all, even as collection owners express interest in doing so (Rossetti, 2013). Most museum 
data does not include subject information of collections, and when it does, it is believed 
that the metadata is unstructured descriptive text rather than specific, organized subject 
terms (Chu and Jenkins, 2005). 
One may ask: Why not have volunteers assign metadata? Rossetti, in interviewing 
professionals, found that metadata generated by novices is found unsuitable for the 
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information needs of professionals, and social media initiatives that attract novices to 
volunteering have been found, in fact, to repel professionals. Professionals want some 
sort of compensation for their efforts, and will not volunteer their time for an intensive 
project such as this. 
Why not use computers? Currently, we are in the midst of a “semantic gap” (Lew, 
Sebe, and Eakins, 2009). High-level subject features such as people, objects, events, and 
settings are both automatically detectable and noted to contribute to the meaning of the 
image, but computers are not at the point where they can accurately define, let alone 
interpret images. Even machines that are given a complete dictionary and thesaurus still 
struggle with definitions (Park and Childress, 2009). Individual cataloging of one’s own 
collection, with limited and simply, clearly defined metadata terms, is easiest for 
professionals to use, and is most utilized than other methods or levels of cataloging. 
Individual cataloging also allows for better access to collections at all levels, especially 
when the cataloging is extremely tailored to a local audience (Fear, 2010). Thus, for a 
while longer, we must rely on uploaders to assign metadata to their own collections – 
even though many of them do not. 
All this results in examples where artwork is not associated with its evident 
subject, resulting in retrieval failure. While a professional may be able to retrieve Edgar 
Degas’s work by knowing his name, remember that most novices use descriptive 
searches. For several years, if a novice searched for paintings of “ballerinas,” Degas’s 
paintings would not surface despite the subject being his specialty (Rossetti, 2013). 
Similar failures were found in ARTstor’s own tests for works by Winslow Homer. We 
  
17 
can assume that the metadata that these works have is beneficial for the repository’s local 
community, but is it “good” metadata for an aggregated collection? 
NISO’s guidelines for “good” metadata comes down to conformity with 
community standards, interoperability, authority control and content standards, statement 
of conditions and term of use, long-term curation and preservation support, and qualities 
of authority, authenticity, and unique identification (Park and Childress, 2009). 
ARTstor’s ambition for “good” metadata is stymied by its initiative to draw resources 
from all fields and all levels of quality and authority, with the only requirement being that 
they are uploaded by a non-profit institution. Interdisciplinary subject guides are intended 
to be available for download in order to guide uploaders, but none are available on the 
website, none are pushed as the standard, and uploaders are not forced to comply to any. 
Visual resource subject terms have become a priority for ARTstor, in allowing for 
easier, broader access to its resources. The lack of such terms has been a problem known 
to those versed in art metadata, and perhaps impossible to settle once and for all 
(Buckland, 2012). The design of Shared Shelf, one of ARTstor’s uploading utilities, was 
made to be compatible with CONA – the Cultural Objects Name Authority, by the Getty 
– which is a project that was still in its early stages in 2013. What has become of the 
CONA project? 
A Brief Overview of CONA’s Use of Subjects 
         CONA has the aim of becoming the authoritative metadata source for artwork. 
The goal, in short, is to provide a structured “portal to metadata about art works and other 
cultural heritage objects.” It is an evolution of the Getty vocabularies, and will link 
together images with metadata for specific artworks across institutions, unifying all 
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information, even if it is contradictory, to reflect the broad scholarship surrounding the 
work. Currently, the project is compiling resources, with no mention of a definite end on 
its website. 
Alyx Rossetti has stated that ARTstor’s attempt to implement the Getty 
vocabularies onto existing records, including CONA, is too large of an undertaking for its 
staff alone (2013). Rather, it is collaborating with the Avery Architectural and Fine Arts 
Library at Columbia University and the Getty Research Institute to create the Built 
Works Registry (BWR). ARTstor, as an aggregate of artistic works, will provide images 
and metadata for the BWR’s database. The BWR will then become “one of the core 
contributors to Getty Research Institute’s Cultural Objects Name Authority” (ARTstor, 
n.d.), and will identify all built works through unique identifiers and metadata that 
ARTstor will provide, including subject terms. 
In the CONA project, “subject” refers to the iconographical depictions of an art 
object rather than matters regarding its material form. Materials and techniques are 
relegated to their own field, leaving the other Panofskian tiers – the narrative and 
meaning of an art piece - under “Depicted Subject.” This is further evident in their 
citation of the CDWA, stating that “Depicted Subject” for CONA maps to the CDWA’s 
“Subject Matter.” Depicted Subject is described through a controlled vocabulary list, and 
further categorized to describe whether the subject serves as description of the image, an 
identification of events or figures, or if it is an interpretation. Further definitions of 
CONA’s subjects will be discussed under Methodology. 
         This is to a greater level of detail than most professionals utilize in describing 
their collection. Other metadata software used by art-related institutions, such as 
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EMBARK, have a similar “materials and techniques” field, but only a singular “subject” 
field that does not have CONA’s categories for description, identification, or 
interpretation. We likely will not see institutions dividing their subject metadata into 
categories. This is a fairly new innovation, however; we might assume that those working 
on CONA will divide the existing metadata on their own time. This process may be 
expedited if institutions were to solely use the Getty’s pre-existing vocabulary systems, 
but ARTstor allows for users to not use vocabulary, or to use other standards, such as the 
Library of Congress Subject Headings (LCSH). The problem, however, is the different 
purposes of standards, and the difficulty in mapping them to systems like CONA. 
Issues in Interpreting and Analyzing Subject for Architecture 
When a subject is used in too many ways, it loses meaning. To address this, in 
LCSH, subject headings are meant to apply to very specific contexts. Its high level of 
specification does not clarify the meaning of its of subject headings, however, and causes 
confusion in users. The Library of Congress has received reports that propose ending or 
massively overhauling the subject headings, since it takes too much time to train people, 
especially non-metadata professionals, to apply the complicated rules. In addition, terms 
and text strings were not understood by end-users or even professionals, and the slow 
pace of adopting new terms meant the subject headings became outdated or insufficient 
too quickly. There is debate whether it is too specific – that many terms are only used 
once out of millions of records – or if it is not rigorous enough to be a proper thesaurus 
(Library of Congress Cataloging Policy and Support Office, 2007). 
The problems in the report encapsulate those found in art. Subject headings, too, 
may be too time-consuming, or the instructions may not be clear or lack examples to 
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guide users. Subject cataloging requires more training or regular feedback on errors to 
improve quality, or with “cheat sheets” to make the workflow more efficient and achieve 
higher quality. In another 2012 analysis, researchers found that there still was minimal 
encouragement for art professionals to participate in developing, updating, reviewing, 
and critiquing metadata standards, let alone guides or reviews for professionals 
unfamiliar with library or information science (Ellero and Cody, 2012). It has been 
demonstrated that art professionals are interested in subject metadata, but have yet to 
develop a guideline or rule for institutions to follow, especially when the specifics of 
local needs differ so vastly from aggregated needs. 
Beyond questions of human resources and standardization, however, there is 
simply the fact that, for many architecture-related images, subject is ignored because 
many do not see architectural as something to be expressed in terms of “what is it about” 
(Whiteside, 2007). When one sees a painting, it is a relatively easy task to see the topics 
involved in the image. One must further categorize them into specific subject terms, 
maintaining a specific standard or vocabulary if one wants aggregation or broader 
retrieval. In architecture, however, a cataloger for an institution includes what techniques 
or materials used in the making of the structure (Whiteside, 2007), which would be 
applied to ARTstor’s “Materials and Techniques” category, thus leaving no subject at all. 
Klavans et. al. further identified this existing gap in subject metadata for art and 
architecture images (2008). Even as collections broaden in quantity, methods of 
discovery and access to these individual works remain few in number. Subjects are 
necessary to find art, but ARTstor found that not many of its works have them (Rossetti, 
2013). Has this changed? Of the works that do have subjects, how are they structured, 
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and do they use specific vocabularies or standards? Since we are looking at the Built 
Works Registry, I will analyze the subjects for architectural pieces. Do they address the 
meaning and interpretation of different facets of a building? On average, how many 
pieces have subject headings or not, and of those that do, how many are used in the way 
CONA intends them to be used? 
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Methodology 
        The ARTstor Digital Library is estimated to have over two million images; at 
454,864 images, almost a quarter is dedicated to architectural and city planning-related 
alone. In pursuing a confidence level of over 95%, and assuming a standard deviation of 
0.5, 428 images were chosen at random for analysis. Their subject metadata was 
described and analyzed using CONA’s subject tiers, as found in The Getty Research 
Institute’s Editorial Rules (2017). There, the minimum requirement is for at least one 
subject, to fall under, at minimum, the “General Depicted Subject” field, which regards 
“what is depicted in and by a work of art” through “narrative, iconographic, or non-
objective meaning,” or, related to the purpose of this research, “the function of an object 
or architecture that otherwise has no narrative content” (The Getty Research Institute, 
Editorial Rules, 2017). A compatible subject, for example, could be “temple,” “church,” 
or “mansion.” Further subfields within Depicted Subject include “Specific Depicted 
Subject,” which is an umbrella for contextual and interpretative subject terms, such as 
proper names, corporate bodies, and geographic locations, along with iconographical 
terms for interpretation and theme, or even to refer to other works in CONA for when 
they elucidate each other’s meanings.1
                                               
1 Here, it should be noted that ARTstor does have the capacity for uploaders to derive their subject terms 
from Getty’s vocabularies for these different subject types, such as the Union List of Artists Names 
(ULAN) or the Thesaurus of Geographic Names (TGN), when they use the Shared Shelf tool. When the 
work and its metadata is published to the ARTstor Digital Library, however, the sources of these subject 
terms are not listed. 
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To augment to process of assigning subject terms, CONA includes the optional 
“Indexing Type” attribute for individual subject terms, which classify the nature of the 
subject term, such as whether the term describes a generic, descriptive element, such as 
“man” or “table” or “cup” in Da Vinci’s The Last Supper, or identification, for 
identifying the man in the center as Jesus Christ, and interpretation, for subjects that 
convey the meaning of the work represented through its descriptive and identified 
subjects. These terms follow the Panofskian model, but for those who are unfamiliar with 
his scholarship, CONA provides alternative terms: “isness” for descriptive subjects, 
“ofness” for descriptive or identified subjects, and “aboutness” for identified or 
interpretative subjects. By default, ARTstor does not distinguish among classification of 
the subject’s terms; they are all categorized under “Subject.” 
Given the above, all available subject terms for the selected piece were recorded 
and analyzed. If subjects were present, did they use individual subject terms, or was it a 
narrative or an otherwise unstructured text, as previous research has discovered (Chun 
and Jenkins, 2005)? Did the terms identifiably conform to a standard, such as the AAT 
(Art and Architecture Thesaurus) or the LCSH (Library of Congress Subject Headings)? 
How did they describe the content, its meaning, or interpretation? 
         To answer these questions, all selected works of art were recorded using the 
following attributes: 
Image Title:  
The name of the image, as it appears under “Title.” If there is no title, 
“Untitled” was used in addition to an indicator for the location of the 
architectural or art object, such as “Untitled (Albany, New York).” 
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Image Link:  
The link to the image and its metadata, as it appears in the ARTstor 
Digital Library. 
Subjects:  
A copied list of subjects as they appear on the image metadata. If there 
were no subjects, “None” was be registered instead.  
Alternative Subject Fields: 
Sometimes, repositories do not register subject elements under “Subject,” 
but under a different category such as “Description” or “Title.” If 
information that CONA would classify as subject is found elsewhere, the 
alternative section was noted, as well as whether it contained phrases or 
narratives related to content, meaning, or interpretation. The element was 
be registered as “N/A” if subjects were not found under other elements. 
         Repository:  
The repository, collection, or individual collector responsible for 
uploading the image and metadata, as listed in ARTstor. 
 Date: 
In general, “Date” is used in ARTstor to refer to dates regarding a piece’s 
creation, restoration, or other significant events, which is not in the scope 
of this study. If there was an indication for when metadata was generated 
for the artwork, however, and that year was in the 20th or 21st century, 
then the year was listed. If the information was available, it was found 
under “Date,” or an accession number, which is a unique label within an 
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institution to identify a specific object. Accession numbers often contain 
the year that the object was donated, acquired, or otherwise formally 
incorporated into a collection. If accession numbers were unavailable, and 
the “Date” field was incompatible with the above definition, then some 
object metadata for architecture-related objects included the date a 
photograph of a building or other object was taken. If found, the date was 
included in this field. By examining the ARTstor blog for when new 
collections are uploaded, one will find the date that the entire collection 
was uploaded. Currently, however, there is no current way to retrieve the 
date that metadata for a specific object was uploaded onto ARTstor. 
 Subject Type:  
If subjects were present in the piece, this field describes the formatting of 
those subjects. “Terms” was used for single words or short phrases, or 
“Narrative” if it was structured into sentences. If there were no subjects, 
“N/A” was entered. 
 Subject Standard: 
If a specific, non-institutional standard or schema could be identified, it 
was be indicated. If not, or if there were no subjects, “N/A” was used 
instead. Keywords were checked across the Getty Vocabularies and the 
Library of Congress Subject Headings. 
         Subject – Content: 
For here and the following two categories, present subject terms were 
organized based on whether they satisfy CONA’s categories for 
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descriptive subjects. “Content” does not apply to materials or techniques 
used in the piece, which are given their own attributes under both ARTstor 
and CONA. Instead, it refers to “descriptive” terms, which are generic 
elements that reflect what a viewer would see without any prior cultural or 
historical knowledge of the piece. Such terms may include “man,” 
“woman,” “workers,” “trains,” “architecture,” and so on. 
         Subject – Identification: 
Subjects related to identifying specific attributes within the image, such as 
geographic location, specific names of historical, mythical, religious or 
fictional characters, and other subjects that often occur under proper 
nouns. While culture or geographic location can be identified under 
another field within CONA (“Style/Culture”), there are instances of 
specific locations that occur under the subject headings. The instance 
provided by CONA for an etching of “Fireworks display at Meudon 
honoring Dauphin, Louis in 1735” categorizes “French” under 
“Style/Culture,” and the specific location, “Meudon (Île-de-France, 
France)” under “Specific Subjects” (The Getty Research Institute, About 
CONA, 2017). Thus, if the subject terms include specific locations within 
a culture or country, they were categorized under “Identification.” 
         Subject – Interpretation: 
Subjects that pertain to the meaning, concepts, or themes that arise from 
the image, or what the image is about, or the function of the image. There 
are many Buddhist pagodas, for example, but some may be built in 
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memory of a specific person. In that case, one may derive “memorial” or 
even “mourning” from an image collection of the pagoda.  
 Title/Description - Content/Identification/Interpretation: 
During the study, two alternative subject fields were used in artwork - 
Title and Description. If these alternative fields are used by an artwork to 
describe subjects, these categories describe how those fields are used. If 
the title or description relays content, identification, or interpretation-
related subjects, the category is labeled with a binary “Y” or “N” for yes 
or no.  
 The institution or collecting repositories were further categorized, based on 
information found on the institution’s official website, or in the institutional description 
on ARTstor’s website or blog: 
 Repository Type: 
Where the collection originates from, such as a museum, visual resource 
center, or a personal collection. Some collections overlap in repository 
types, such as a professor’s personal collection that was merged or 
managed by an art gallery or museum. In such occurrences, multiple 
repository types were labeled. 
 Collection Type: 
The materials that the collection specializes in, including slides, 
photographs, negatives, or scans. Some collections specialize in multiple 
types of materials, while others only mention “images,” which is an 
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ambiguous term that may incorporate multiple visual media types, or a 
single, specific type that is not mentioned. 
The following analysis examines how many works of art follow CONA’s 
fundamental requirement - a single, general subject term - and how many works include 
subjects throughout different categories. By proxy, the study also determined how many 
images do not have subject terms, or used narratives or alternative conveyances of subject 
that do not comply with CONA’s guidelines. Altogether, while the results confirmed 
some overarching assumptions, there are particular details that challenge other major 
assumptions and aspects of museum metadata that are taken for granted. 
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Findings 
The Origins of the Collections and Types of Documents 
 In total, 428 works across 48 collections were represented. Many of these 
collections overlap in their origin and purpose. For example, some blend together a 
professor’s personal photographs with a department’s. Considering this, 9 of these 
collections are from a professor’s photographs, 9 are from photographer’s collections, 8 
are from institutional archives, 5 are from library collections, 5 are from museum 
collections, 3 are from non-profit organizations or corporations, 3 are from personal 
archives, 3 are from departmental collections that are not specifically for art history, 2 
were exclusively slide libraries, 2 are from an image supplier, 2 were from visual 
resources centers, 1 is from an art gallery, 1 is from a photo agency, and 1 is a collection 
uploaded by ARTstor staff. Therefore, 33 of the 48 collections involve institutions, and 
21 involve personal collections. 
 All of these collections have an ARTstor page that narrates the collection and its 
contents, using terms such as “images,” “digital images,” “photographs,” and “slides.”  
“Photographs,” in this case, may refer to slides as well as photographs. Given this, 22 
collections originate from photographs, 14 specify slides, 6 use the descriptor “images,” 3 
involve scans or illustrations from books, 2 use photographic negatives, and 1 collection 
uploaded digital images. Altogether, 11 of these collections had subjects, with 2 each for 
slide libraries, institutional archives, libraries, professors, and museums, and 1 non-profit. 
For the nature of these collections, 4 were slide collections, 4 were photographs, and 1
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each of digital images, negatives, and images in general. Bear in mind that not all images 
in these 11 collections had subjects. 
Subjects and Classifications 
Out of 428 works, only 91 have at least one subject. When one recalls a statement 
on CONA’s website, that “Depicted subject may be lacking in contributors' records; it 
may often be surmised from the object/work type or title” (CONA FAQ), the number of 
potential subjects spikes to almost all pieces in the study - at 426 out of 428 - given the 
description and titles of the artworks. Bear in mind, however, that these are only potential 
subjects - without proper categorization, they cannot be searched for as subject terms 
(CONA’s editorial guidelines). Alternative subject terms are exclusively found in the 
titles and descriptions for this dataset, and they most often would result in content-related 
subject terms, followed by identification, and a scant few for interpretation. In terms of 
numbers, 422 of all titles have content-related terms, 159 have identification, and 2 have 
interpretation. For description, 92 have content, 89 have identification, and 24 have 
interpretation-related terms. 
Furthermore, not all 91 works have subjects that align with CONA’s definition of 
subjects, nor do all of the works address the “content” of the piece. Of the 91 works with 
subjects, 67 have content-related subjects, 51 have identification-related subjects, and just 
6 have interpretative or meaning-related subjects. All works of art that had subjects used 
keywords. Subjects, however, become further complicated in attempting to classify each 
keyword or phrase, though do elucidate patterns in how institutions perceive and analyze 
architecture in terms of subject and search terms, which will be later discussed. 
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Keyword Origins 
 The study was unable to determine the origins of the keywords for most of the 11 
collections. Many keywords did not originate from the Getty or the Library of Congress’s 
controlled vocabularies. Just 1 collection exclusively used the Art and Architecture 
Thesaurus, while 2 used the Library of Congress Subject Headings. Thus, for the 11 
collections that had subject headings, 8 of them used original subject headings, or subject 
headings of indeterminate origins. 
Years 
While most works in the study did not specify an upload or metadata creation 
date, there were many with a year in the 20th or 21st century, which we can only assume is 
when the metadata, if any, was initially recorded. In this section, whenever there is a 
reference to “year,” it indicates a year that could plausibly have been the creation of the 
metadata, rather than the work in question having no year at all. Thus, out of 429 works, 
214 have neither subjects nor years, 122 have no subjects but with years, 73 have subjects 
without years, and 18 have subjects with years. The 18 works with both subjects and 
years represent 6 collections of diverse purposes: 
Collection Name Date Collection Type 
Alka Patel: South Asian and 
Cuban Art and Architecture 
1996-2008 Professor’s photograph 
collection and personal 
archive 
Carnegie Survey for Library 
of Congress 
1944 Library 
The Foundation for 
Landscape Studies 
1985-1996 Non-profit 
The Metropolitan Museum of 
Art: William Keighley 
1960 Museum 
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Peabody Museum of 
Archaeology and Ethnology 
2004 Museum 
Rob Linrothe: Tibetan and 
Buddhist Art 
2005 Professor’s photograph 
collection 
Table 1: Collections with Years and Subjects 
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Analysis 
Changing Assumptions 
While several assumptions about art metadata have been challenged by this 
study’s results, there are two that remain constant. The first is that architecture remains 
unassociated with conceptual or interpretative keywords. Presently, the subjects for 
architecture concentrate on location, the type of building, and any pertinent architectural 
features such as stained-glass windows, vaults, flying buttresses, and so on, and an 
immediate contrast can be found against the metadata for the fine arts pieces that are 
found inside of the architectural structures. In describing these terms, the second 
assumption remains true, in that museums most often use in-house rules and 
classification schemes (Chen, 2007), rather than relying on outside vocabularies. Even as 
the Getty releases its vocabularies as free linked open data (“Getty Vocabularies as 
Linked Open Data,” 2017), museum officials may think it is more convenient, affordable, 
or even unnecessary to impart the extra labor into creating subjects. While ARTstor 
allows subscribers to apply the Getty’s vocabulary to pieces even without training in 
linked open data, it still requires a significant investment of time to find and select 
subjects.  
While these results are consistent to Rossetti’s findings (2013), in that there is still 
a dearth of subject metadata, what remains is the question of whether the problem of 
subject headings must necessarily be a problem for ARTstor. It may be assumed, given 
the popularity of subject metadata in other information institutions (Beaudoin, 2016), that 
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ARTstor lacking subject is a problem, but several assumptions about the world of art 
metadata have already been challenged. Each of these assumptions affect the question of 
the necessity of subject metadata, thus, each will be outlined, allowing us to return to this 
question with a more informed perspective.  
Immediately, we find that the subjects sampled in this study differ from 
established, preconceived notions: As noted in the Background section, it has been 
established that when image professionals or institutions, especially museums, did have 
subject metadata, it was unstructured and in descriptive paragraphs (Chun and Jenkins, 
2005). Among the institutions that had subject metadata, this is no longer the case: 
Institutions now utilize subject metadata through terms; there is not a single case of 
narrative or descriptive paragraphs.  
Given the methodology and results of this study, one can only speculate the 
reasons why this pattern has changed in the past thirteen years, but the structure of 
collection management software may have changed in the interceding years. Typical 
image management software, such as EmbARK, favor the use of brief, separated subject 
terms, which suits modern metadata standards. In other words, institutions may simply 
have been forced to change their metadata patterns through the mediums in which they 
work. While there was no correlation between the absence or presence of subject terms 
with time periods, it is still possible for there to be associations with year and metadata 
structure. The earliest collection with years and metadata did use subject terms, but it was 
from the Library of Congress, as opposed to a dedicated art museum. The year of 
uploads, therefore, does not necessarily have associations with subject metadata, but 
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collections that do include subject metadata may be adhering to the rules of the software, 
rather than following a specific guideline or trend. 
The results also reveal that slide libraries are most consistent for having subject 
metadata, with both slide libraries in the entire collection having subjects. Other 
repository types with subjects are matched evenly between professors/individual 
collections, institutional archives, libraries, and museums, with two of each. There is a 
total of six institutions with slide collections represented in the eleven that have subjects, 
which makes slides the collection type that is most likely to have subjects. The number 
could potentially rise to eight if the “photographs” of the other collections indicate slides. 
This is surprising, given that many slide libraries, or other repositories dedicated to slides, 
are understaffed and under-budgeted, and that slide libraries, as previously mentioned, 
are not perceived as collections that assign subjects (Freitag and Mahard, 2003). It is less 
surprising when one considers that they have been, historically, also given significant 
support in cataloging and reference (Chen, 2007), which may, in interceding years, have 
provided the affordance to create subject metadata. The representative institutions for 
these slide libraries – the University of California in San Diego and Dalhousie University 
– can lend the argument that these institutions are simply better-trained or otherwise more 
able to afford comprehensive subject indexing. However, that leads to our next 
challenged assumption, where we cannot assume that the prestige of an organization 
means that there will be comprehensive, detailed metadata. 
ARTstor is a constrained environment. Despite the staggering number of images, 
there are relatively few representative institutions, in part stemming from the cost of an 
ARTstor subscription, which is more than most institutions can afford. The primary 
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representatives in the data sample are influential, rich institutions, such as Harvard and 
Yale, the Getty, the Library of Congress, and the Metropolitan Museum of Art. Such 
institutions are at the forefront of developing content standards. Despite the reputation 
that these institutions have in the art world, it is both surprising and revealing that they, 
the pioneers of subject metadata standards, did not consistently adhere to using subject 
terms. 
Several collections are digitized by ARTstor, which, even then, does not 
inherently mean that subject terms occur. The ARTstor Slide Gallery for the University 
of California in San Diego was digitized by ARTstor staff and includes subject metadata, 
while the Egyptian and other Ancient Art (Arielle Kozloff Brodkey) collection is entirely 
lacking. ARTstor, then, prioritized uploading the collections as they were, rather than 
with subject terms, indicating that it is preferable - at least, at the time that the collections 
were uploaded - to have the collections available rather than fully searchable. Perhaps, 
when ARTstor was not as large as it is now, it was sufficient to find materials through 
other search methods, such as by titles or institution, which justified the lack of 
prioritization to subject. Alternatively, ARTstor may consider it more valuable to have 
authentic metadata rather than preferred metadata, which will be further discussed below.  
While these reasons rationalize why ARTstor did not upload subject metadata, 
there is another notable institution that also lacked subject metadata: the Getty 
Institutional Archives. Indeed, the Getty Research Institute: Julius Shulman Photography 
Archive - Images for Academic Publishing collection, which was digitized and uploaded 
by the Getty itself, has no subject metadata for the items in its collection. This is the 
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institution that we expect to pioneer the field’s best practices – does that mean these best 
practices may not be practical, or even useful? 
Further examination of the Getty, its guidelines, and the collection’s purpose, 
however, reveal that there is a reason for absence of subjects - even if that reason is both 
frustrating and inevitable to those who want consistent standards. Ultimately, institutions 
that involve or specialize in art information retrieval are incredibly complex and diverse 
in their motives, limitations, and practices, all of which affect their ability or need for 
subjects. Every institution has a logical reason for the metadata they include and do not 
include, rather than comprehensive metadata simply left to the realm of those trained or 
educated in it. While the limits of this study mean these explanations are left to 
assumption, it is possible, by analyzing the ARTstor webpage for each collection and 
their institutional websites, to make guesses based on the objects the repositories collect, 
and the purpose of the collection. For the purpose of this analysis, it is not necessary to 
know the true reasons why an institution does or does not have subject metadata; it is 
sufficient to build a repertoire of possible reasons before contemplating whether subject 
metadata is necessary or useful as a universal rule. Therefore, the following section is a 
speculative analysis of ten collections represented in the sample, examining their 
purposes and the reasons underlying their inclusion or exclusion of subjects.  
 
Institution Title Subjects 
Peabody Museum - 
Carnegie Institute of 
Washington 
Monjas from N.W. 
corner Caracol upper 
pl. 
Structure; Building; Temple; 
Platform; Architecture; Stairway; 
Stair; Man 
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Historic Illustrations of 
Art & Architecture 
(Minneapolis College of 
Art and Design) 
Palatine Chapel of 
Charlemagne section 
Aachen (German)--Palatine 
Chapel 
Alka Patel: South Asian 
and Cuban Art and 
Architecture 
Isa Khan's Mosque; 
Humayun's Tomb 
Complex 
portal; medallions; niches; 
geometric pattern 
Beyond the Taj: 
Architectural Traditions 
and Landscape 
Experience in South Asia 
(Cornell University 
Library) 
Varuneśvara Temple; 
Ext.: from East; 
through the doorway 
of another temple 
deuls; mulaprasada 
ARTstor Slide Gallery 
(University of California, 
San Diego) 
Ibusuki, Japan: 
Iwasaki Museum int. 
exhibition space det. 
windows 
Ibusuki-shi (Japan)--Iwasaki 
Museum; Architecture:Artist--
Japan--20th C. A.D; Galleries 
(display spaces); Museums; 
Windows 
Judith and Holofernes 
(Jessica E. Smith and 
Kevin R. Brine Charitable 
Trust) 
Judith presented to 
Holofernes 
None 
Dura Europos Archive 
(Yale University) 
Plaster Relief; 
Temple of Aphlad 
None 
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Ralph Lieberman Archive 
(Harvard University) 
Galleria degli Uffizi; 
interior, secondary 
magistracy chamber 
in west wing 
None 
Sites and Photos Convent of the 
Knights of Christ; 
Cemetery Cloister, 
exterior, courtyard 
None 
Getty Research Institute: 
Julius Shulman 
Photography Archive - 
Images for Academic 
Publishing 
Job 5838: Williams 
House (Los Angeles, 
Calif.) 
 
None 
Table 2: Sample of typical subject metadata by institution 
 
Analyzing the Purposes of Collections and Subject Metadata: A Sample of Five 
Collections with Subjects  
Peabody Museum - Carnegie Institute of Washington – Harvard University: This 
museum is not an art history institution, and thus its holdings would not be indexed into 
CONA (“About CONA,” 2017). Even so, it is worth understanding why an 
archaeological and anthropological museum would use subject when an art museum may 
not. The museum has been established since 1902 (ARTstor, “Carnegie Institution of 
Washington,” n.d.) with the audience for its website and searching tools tailored towards 
institutional staff members, students and researchers, and, most notably, the leaders of 
native peoples (Peabody Museum of Archaeology and Ethnology, n.d.). If it is correct 
that subject searching is most often used by novices and amateurs, and, given the 
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definition of novices and amateurs outlined in the background, it follows that the museum 
would need to have subjects to make them most accessible. ARTstor affirms the notion 
that metadata is created for the local environment, not for sharing a broad collection 
(ARTstor, “Policy and Metadata Standards,” n.d.), and the Peabody Museum is unique in 
that, while not targeting a wide audience, it does factor in a significant group – native 
peoples – who are diverse in education and systems knowledge. In summary, the 
Peabody Museum operates with a different purpose than most art museums, in that its 
mission requires laypeople to be able to search its collection, which means it must 
orchestrate its metadata towards accessibility from a broad audience rather than only 
needing to focus on the needs of its staff members. 
Historic Illustrations of Art & Architecture (Minneapolis College of Art and 
Design): This is a project by a visual resource library, scanning publication illustrations 
from 19th and 20th century books (ARTstor, “Historic Illustrations of Art & Architecture,” 
n.d.). It is different from other collections in that it focuses on the subjective 
interpretation of architecture, in a time before developed art and architectural standards 
(Kohl, n.d.). One may expect the case that, because information was provided with the 
publication, that subject information was more easily accessible in creating the catalog 
record, but in investigating the metadata for the collection, the subjects relate to the name 
of the architectural site. The subject metadata, in this case, would not be useful to CONA, 
but it is useful to the library itself based on the structure of its collection on its homepage. 
If one clicks on the subject term while using the library’s website (Kohl, n.d.), the subject 
serves as a method of grouping together images of the same architectural site. It should 
be noted that the capability for grouping together multiple views of the same object or 
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work was only recently introduced in ARTstor. Furthermore, given that the metadata uses 
the Library of Congress Subject Headings, there is the additional capability for 
interoperability, where the collection can be integrated or searchable through structured 
subject headings, though it is less useful in ARTstor where LCSH are not the standard. 
Altogether, while the subject seems less useful for ARTstor or CONA’s purposes, the 
subject is very valuable as a convenient method of allowing users to compare multiple 
perspectives or views of a single work, which makes the subject useful in the home 
environment for which it was created. 
Alka Patel: South Asian and Cuban Art and Architecture: Alka Patel, a professor 
and photographer at the University of California in Irvine, created a photography 
collection of monuments, mosques, and other architectural sites (ARTstor, “Alka Patel,” 
n.d.). The cataloging information, including subject, was created by university staff and 
students (ARTstor, “Alka Patel,” n.d.). While not much information is available on the 
collection itself, it is known that it began as a personal effort and was eventually acquired 
and evolved into an institutional project. It may be the case that, since the university 
devoted undergraduate and graduate students to work on a specialized project, that the 
project had more resources and opportunity to create subject metadata. It is a reasonable 
extrapolation that South Asian and Cuban art is a field that is less documented or known 
than others, and that adding subjects to improve retrievability would help both new 
researchers enter the field, and to expand the corpus of information on these art objects. 
Therefore, while subject and accessibility may or may not relate to the institution’s 
mission, in this instance, the institution had the resources, in manpower, time, and 
money, to provide subject metadata. 
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Beyond the Taj: Architectural Traditions and Landscape Experience in South 
Asia (Cornell University Library): It is the result of a collaboration between a professor 
of architecture and the director of the visual resources facility at Cornell University 
(MacDougall, 2008). The subject terms are generalized and researcher-oriented, in that 
they provide a broad overview of the architecture itself without detailed subject terms for 
architectural traits, such as “structure,” “stair,” and “temple,” as well as subjects that do 
not relate to the main topic of the image, including “man.” Three possibilities that arise 
are that the uploader may not have had specialized knowledge in architecture, or that the 
uploader did not have specialized knowledge in metadata or thesauri, or felt the need to 
distinguish subject from what was established in the title and in other metadata elements. 
In addition, remembering that subject terms are most helpful to novices and amateurs, the 
uploader may have used subject to match with the level of discovery of those who use it 
the most. At their level, their analysis may not be in specific architectural design, but in 
looking for general “temples” or “stairways,” or even in generally looking at human 
subjects depicted in photos. As in the preceding case, the institution clearly had the 
opportunity to create metadata, and used it at a level suitable to non-specialists. 
ARTstor Slide Gallery (University of California, San Diego): The slides in this 
collection were employed by professors in art history, anthropology, and related fields in 
the humanities. They were created from high-quality reproductions found in scholarly 
literature (ARTstor, “ARTstor Slide Gallery,” n.d.). The subject terms, here, are derived 
from the original literature to “permit topical and subject searches…to retrieve 
meaningful results, thus enriching the value of the Image Gallery for students, teachers, 
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and scholars” (ARTstor, “ARTstor Slide Gallery,” n.d.), which speaks to the importance 
that the institution places on subject’s role in information accessibility and retrieval.  
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Analyzing the Purposes of Collections and Subject Metadata: A Sample of Five 
Collections without Subjects 
Judith and Holofernes (Jessica E. Smith and Kevin R. Brine Charitable Trust): 
The collection was created by ARTstor, through a grant sponsorship as part of a larger 
project to create scholarship on The Book of Judith (ARTstor, “Judith and Holofernes,” 
n.d.). While ARTstor did the digitization of the works, the works come from many 
institutions, namely private collections, museums, and fine arts archives. In many cases 
throughout the collection, both the image and metadata are provided by these institutions 
and are then uploaded by ARTstor. Given that ARTstor does not add metadata of its own, 
it treated these collections as a record of the original metadata, rather than creating 
metadata that suits searching and retrieval. This suits ARTstor’s guidelines, which will be 
discussed further into the study, and explains why subject is lacking in an ARTstor-
uploaded collection. As for why the institution themselves lack subject metadata, they 
may not have a need for subject, or may fall into the reasons discussed in these other 
collections. 
Dura-Europos and Gerasa Archives (Yale University): This collection from the 
Yale University Art Gallery’s photographic archives documents archaeological 
expeditions from Dura-Europos, Syria (ARTstor, “Dura-Europos and Gerasa Archives,” 
n.d.). While there is no metadata policy available for the collection and minimal 
information on the collection’s guidelines, it is known that starting in 2007, Yale’s art 
gallery was part of an initiative to create metadata standards and best practices for 
institutional digital collections (Yale University Integrated Access Counsel Metadata 
Committee, 2007), though recent developments have been restricted to library staff. 
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Despite that, the 2012 goals for the Art Images task force are available (Yale University 
Library, 2017), and reveal that Yale works with a wide variety of analog digital images. 
A sampling of other images in Yale University’s other image collections in ARTstor 
yields no subjects regardless of whether the images are architectural or not, and that the 
provided information relates only to the conservation quality of the images. Given the 
diversity of materials the art gallery works with, the Yale University Art Gallery, as a 
universal rule, seems to not use traditional subject metadata, as opposed to omitting 
metadata only for architecture. 
These facts leave a few possibilities. The first is that the Yale Art Gallery, in spite 
of the institutional taskforce, does not use subject metadata, or has found that subject is 
less useful than other institutions believe. Conclusive proof one way or another would 
rely on the taskforce publishing or presenting on their findings. A second explanation, 
however, is that the Yale Art Gallery treats ARTstor as a repository for its own internal 
or institutional use, rather than prioritizing it as a searchable collection. It may be less 
important to include subject metadata if the gallery staff do not use it. 
Ralph Lieberman Archive (Harvard University): It is a special collection in 
Harvard’s Fine Arts Library (Harvard Fine Arts Library, 2007), documenting European 
architecture and sculpture. Lieberman himself, who provides photos for the collection, is 
an art historian and photographer. Although the Peabody Museum and the Ralph 
Lieberman archive are both part of Harvard University, they seem to not have the same 
needs for metadata, given that the museum is more likely to use subject than the 
archive/library’s photographic materials. Similar to one explanation for the Yale Art 
Gallery’s lack of subject, it may be the case that this instance in ARTstor serves as a 
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collection backup for digitized materials. Alternatively, the archive may not have the 
resources to implement subject metadata. The main interest in this collection is its 
difference to the Peabody Museum at Harvard – both under the same institution, but in 
different departments, specializations, and needs. The Peabody Museum prioritizes 
accessibility for tribal leaders, which is not necessary for the Ralph Lieberman Archive; 
given different audiences, the users of the archives may not need subject terms, as 
opposed to the museum’s users. 
Sites and Photos: Also known as the Magal Collection, Sites and Photos is a 
commercial photo repository for architectural sites in Europe and the Middle East, 
especially those pertaining to religious and Biblical sites. Sites and Photos provided 
“extensive documentation of each location” (ARTstor, “Sites and Photos,” n.d.), though 
rather than extending to metadata, the documentation is in terms of the volume of 
photographs. Indeed, in the study’s sample, at 77 works, Sites and Photos provides the 
second-highest number of works within a single collection. The company’s chief 
photographer is trained in archaeology, which does explain why the collection would not 
use the Getty’s vocabularies which are tailored towards art and visual works. One must 
note, however, that 58 of the 77 works have extensive descriptions from which subjects 
could be derived. It is possible that archaeology does not use “subjects” the way art 
history would, or that specialists in the field utilize alternative methods of accessing 
archaeological images that the art specialists do not find necessary or ideal. 
The collection provides another notable contrast with the Peabody Museum, in 
that they are both archaeological institutions with different purposes and goals. One is a 
museum, tailored towards the needs of native peoples and researchers, while the other is a 
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photo company that is both commercial and academically and culturally significant, 
through documenting at-risk religious sites. Interestingly, the photos that are available in 
its collection on ARTstor are not found on its official website. This does not indicate that 
Sites and Photos prioritizes the retrievability of one collection or another, as subject terms 
are also absent on the photos in its website. Instead, it seems to utilize thorough titles and 
descriptions, mostly relating to location and names, as finding aids on both ARTstor and 
its website. Given that Sites and Photos is a successful company, its current methods of 
findings may be considered sufficient for its own and its users’ purpose. 
Getty Research Institute: Julius Shulman Photography Archive - Images for 
Academic Publishing: Finally, there is one of the Getty Research Institute library’s 
photographic archives, which was digitized in collaboration with the ARTstor Digital 
Library. Its goal of collaborating with ARTstor is to share metadata, enhance 
discoverability of images in ARTstor and expand the coverage of artist names and works 
in the vocabularies (The Getty Research Institute, “Collaborations,” n.d.) – but the 
collection does not use the vocabularies in ARTstor. In using the Getty’s search system to 
look up the randomly selected images, there is a subject term available, which occurs for 
all images: The Library of Congress Subject Heading, “Architecture, Modern--20th 
century” (The Getty Research Institute, “Julius Shulman,” n.d.). 
Without interviewing the research library staff, one can only speculate the 
motivations in not uploading the subject metadata onto ARTstor. It may be that 
ARTstor’s subject or batch upload system is too complicated or otherwise inconvenient 
to use, or that uploaders did not have the time, knowledge, or authority to include other 
subject terms. Additionally, it may be that Architecture, Modern--20th century” was 
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considered redundant given other metadata uploaded into ARTstor, namely year and 
work type, though this does collide with CONA’s guideline on subject (The Getty 
Research Institute, “Editorial Rules,” 2017). The latter explanation does not clarify why 
other subject terms were not created. It cannot be concluded that the Getty utilizes the 
ARTstor collection as an online backup, because its motivation in collaborating with 
ARTstor to begin with is to help broaden access to art through metadata, to further their 
endeavor, given that the collection is made freely available for academic publishing. 
While this may lead one to conclude that the Getty does not consider subject 
metadata important for access, there are online finding aids available on the Getty’s 
website that elucidate the archivist’s process. The total collection is divided into indices 
based on subject, and there are no further subject metadata for the records in the 
collection (The Getty Research Institute. “Julius Shulman,” n.d.).  
This stems from a 2014 case study, in which the Getty Institutional Archives 
created a workflow for their materials (Shein, 2014) that applies to other institutions 
within the Getty (Hubbard, 2008). Cindy Shein demonstrates that the Getty prioritizes 
aggregated description over item-level detail, and that printed or analog materials are 
digitized only on demand, with as much of the process automated as possible (Shein, 
2014). It also reveals that there is only one archivist in the Getty Institutional Archives, 
which aligns with the archives’ adherence to More Product, Less Process. Subject 
metadata, then, applies to the collection-level record rather than individual items, and it is 
the item-level metadata that appears on ARTstor. The only other item-level metadata 
which does not occur in ARTstor relates to internal use, for providing the context and 
structural metadata of how the collection records relate to each other (Shein, 2014). 
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Altogether, a lack of human resources along with an ever-increasing volume of materials 
to process leads to a workflow that focuses on mass-processing, with item-level metadata 
on an as-needed basis, and the items will not be returned to unless there is a need to 
provide subject metadata. There is an ideal that the Getty pursues in broadening metadata 
use and access, which does not align with the reality of its workflow and the resources it 
provides to its staff. 
In Summary 
What we can conclude, from the above analyses and the result, is that prestige, 
institution type, or the category of collected objects do not factor into whether or not 
subjects exist, save for associations between slide libraries and subject metadata. Even 
then, just two slide libraries are a limited example to make of a broad repository type. It 
absolutely cannot be assumed that a specific institution will adhere to specific subject 
metadata patterns, nor can patterns in subject metadata be created based on institution or 
collection type. While some institutions such as Yale University or the Getty strive 
towards creating metadata standards, including subject, their ideals do not align with the 
reality of their collections in ARTstor. Protocols for subject, or metadata in general, are 
rarely outlined in the institutional or collection descriptions on ARTstor. However, it is 
possible to extrapolate the policies based on what is evident in their uploaded collections. 
This emphasizes the diversity of institutions and collections in ARTstor, as well as the 
question of whether it is worthwhile to create consistent standards, even ideal standards, 
for institutions that cannot begin to attain them.  
To what extent is subject necessary in retrieving images or culling results? Do we 
really need subjects? After looking at the different repositories, the objects they collect, 
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and their audience, which must be gleaned from collection information as development 
policies were not available for the above collections, there is a clear or at least logical 
motive in why these collections do or do not have subjects. The problem is that, as 
ARTstor and CONA currently stand, these institutions cannot all function together. 
ARTstor’s and CONA’s Guidelines 
To summarize the pertinent notes of the policy, ARTstor notes the difference 
between, even within a single museum, how a curatorial and curation department will 
have differing metadata needs from each other. ARTstor, in collecting metadata by the 
original source, serves as an archive for preserving the characteristics of source metadata, 
but this does not align with its goal of effective search and discovery across the digital 
library. ARTstor argues that students and researchers benefit from metadata records that 
reflect different modes of thinking. It does not want to change the metadata itself. It relies 
on some controlled vocabularies, specifically ULAN, to match names with authoritative 
records, and in the future, relying on expert tagging to contribute commentary and 
cataloging information (ARTstor, “Policy & Metadata Standards,” n.d.). 
How do the state of ARTstor’s holdings and its guidelines compare to those of 
CONA? CONA, to reiterate, is a repository of information about art, but unlike ARTstor, 
its guidelines require consistent types of information, including subject (“FAQ,” 2017). 
Again, it should be noted that CONA specializes in art works, rather than natural history 
or scientific collections, even if those works are architectural or featured in art museums, 
which would eliminate several collections, such as the Peabody Museum, from CONA’s 
metadata collection. Even if ARTstor required the upload of subject metadata in 
adherence to CONA’s standards, the matter would quickly become complicated even for 
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eager and willing metadata professionals. While CONA’s guidelines demonstrate 
examples of subject terms, these examples remain ambiguous (“About CONA,” 2018).  
For example, the title of one piece in the sample is, “Church of St. Andrew, nave, 
south window, 1st from east: The Empty Tomb, detail.” Some of these terms, namely 
“nave,” “south window,” and even “church,” would be considered content-related 
subjects. “The Empty Tomb” is a specific identification of the myth depicted in the 
window. The title does not mention the significance or the meaning of the myth. 
Therefore, the title contains content, identification, but not interpretation. But is “The 
Empty Tomb” an interpretation of what is on the window, or only identification? Should 
a metadata uploader include “The Empty Tomb” as a subject for both fields, or only one? 
Is “church” content-related, or is it an interpretation based on the building structure, 
details, and patterns?  
From a perspective of a Christian, or someone otherwise inoculated in Christian 
culture and architecture, it is simple to conclude that a building is a church, but the 
question becomes more complicated when someone with that perspective is introduced to 
structures outside of their own. From whose perspectives are subjects derived? The 
potential user, or the uploader? To what extent is cultural knowledge needed to 
distinguish content-related subjects from context? A specialist may distinguish a 
Buddhist deul from a mulaprasada, but where do each of these terms play in 
identification and interpretation? If these distinctions are necessary, they are not 
completely clarified in CONA’s guidelines. Therefore, even given willing uploaders, the 
metadata distinctions may be too complicated to be worth the effort of creating. 
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ARTstor and CONA, while similar in their mission to collect metadata, are 
opposed in their goals. ARTstor in particular seems torn between serving as the premier 
art retrieval website, while also being an archive of art and its metadata. To fully 
implement subject for all of its works, it must limit creativity and threaten the 
authenticity of uploading metadata, in the same sense that subject paragraphs or 
narratives have fallen out of fashion, perhaps due to changes in software. Likely, 
ARTstor would have to require at least one subject term, or have an alert informing users 
the purpose of subject and how it improves the use of their collections, and to encourage 
the use of redundant metadata in titles and descriptions, and subject. 
To this end, titles are a simple way of conveying information; it is a matter of 
uploading the title, and in CONA, providing a source for it (“CONA FAQ,” 2017). 
Similarly, reducing the amount of processing or work that goes into subject headings may 
result in further utilization. If ARTstor were to be reorganized to enforce subject 
metadata, one solution is to encourage users to search terms that occur in their titles into 
the built-in Getty vocabularies, or even to simply use CONA’s general subject rule, 
which, in its examples, serves as a redundant element for Work Type. This does, 
however, place the burden on the user. To remove that burden entirely, one could create 
an automated script that extracts the titles from the metadata, searches individual terms 
through the vocabulary, and insert the matched vocabulary terms into subject. With the 
volume of works in ARTstor alone, and the abundance of potential terms in titles, 
automation will be inevitable if ARTstor desires to implement comprehensive metadata 
for all works in its collection - this automation would not be a replacement for their staff, 
but in addition. As for the original metadata, an ideal solution would be to have the space 
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to preserve the original, as-is subject headings (or lack thereof), but display have a 
separate record with additional metadata to make them more searchable. 
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Conclusion 
Metadata professionals have long grappled with the theories of complexity, 
specificity, and exhaustivity. Patricia Harpring, project manager of the Getty 
vocabularies, believes is that it is useful to have subject terms that are broad, unspecific, 
and even of little help to those browsing art, as long as these terms accurately represent 
the image (2016). Having subject metadata that is unhelpful for browsers, however, is the 
antithesis of the goals for several of the collections with subject metadata. Harpring’s 
proposition is not her ideal state of metadata at all - but accuracy and comprehensiveness 
of metadata is in the eyes of its audience, both the browsers and those creating the 
information to begin with. Her concern, rather, has been that catalogers may 
overcompensate for the lack of subject terms by creating ones that are specific and in 
exhausting detail, and yet are useless because they do not accurately convey the image’s 
contents and context (Harpring, 2016). While the bulk of ARTstor’s current collection 
lacks subject metadata altogether, the collections that do have metadata arguably do not 
have inaccurate content and contextual metadata, which alleviates Harpring’s concern. 
That leaves the question, however, of how to encourage institutions to implement 
subjects, whether subject metadata standards are useful, and whether subject is useful to 
begin with. 
Best practices can serve as a groundwork rather than a detailed plan, such as the 
OAIS model for archives. We cannot assume, however, that subjects are feasible or even 
useful for every institution, such as institutions that work with collection-level metadata 
than item-level, that cope with high-volume processing, or simply do not have global 
access concerns. Several of these institutions that do not implement subjects are the very 
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institutions that create metadata standards to begin with. Theories and best practices, 
then, can give definition to a workflow, or guidance to those untrained in metadata. It 
may be possible for force compliance to subject standards in specific environments, but 
that will inherently come at a cost to the authenticity of metadata. ARTstor, which strives 
to serve both as a sort of metadata archive, and as a searching tool and a contributor to 
CONA, must resolve which of these are its primary goal before making any impact on the 
subject patterns in its collection. Prioritizing its latter mission will likely require users to 
implement at least one subject term, similar to the speculation that software evolution is 
responsible for art institutions utilizing subject terms instead of narratives. If the former, 
then the lack of subject terms is simply no longer a problem, or at least, a less significant 
problem. 
Theory is like firelight in a storm, providing us guidance, and better than crawling 
through a dark maelstrom. But it is very easy for that fire to be doused in constantly 
changing circumstances – the wind, the rain, a falling tree. In that case, we must guide 
ourselves from what we remember that the light had illuminated. Over sixty years ago, 
Marshall McLuhan, in his debate with Norman Mailer, posited the notion that the only 
way a scientist could ever understand a world of constant information is by becoming an 
artist: “He alone in the encounter with the present can get the pattern recognition. He 
alone has the sensory awareness necessary to tell us what our world is made of.” What 
this study has shown is that metadata, in implementation, interpretation, and use, is an art 
as much as it is a science. Creating both subjects and standards are akin to creating 
archetypes, or forms that can be applied to find some sort of way to think about massive 
amounts of data so we are not consumed by the quantity of it (McLuhan’s mythical 
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forms). It is the job of the artist, then, to create higher-level abstractions within the deluge 
of information, to sort meaning from that which is overwhelming to understand, to create 
meaning in a way that is more valuable to his or her community. Sometimes, to 
accomplish that effectively, the artist must walk alone without following the guidance of 
other lights. 
Directions for Future Research 
While this study gathered information on the current state of subject metadata in 
ARTstor, further research can explore other visual works repositories for similar pattern, 
whether in architecture or in another work type. Is architecture an exception to metadata? 
Of works that have metadata, do subjects for architecture differ from other works? Do 
other work types consistently have interpretative metadata, or a greater occurrence than 
in architecture? 
Alternatively, the contributing organizations, whether those featured in this study, 
those who participate in ARTstor in general, or in other repositories, can be surveyed 
regarding their metadata policies: Is the lack of subject an intentional choice? Is it a 
decision made one based on lack of resources, or the lack of perceived need? What do 
contributing organizations think and know about subject metadata? Are organizations 
aware of best practices in metadata, and if so, do they think they are important? To what 
extent does the scholarly background or knowledge of individual uploaders affect the 
extent of metadata? 
Furthermore, as the technological environment shifts, new types of software, 
standards, or habits and practices emerge. What new types of software are in 
development, and how may they affect the metadata habits of art institutions? Related to 
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that, a study may delve into different time periods when cataloging occurred for a deeper, 
more decisive examination of what patterns, if any, occur. The technological environment 
that art institution professionals were trained in or otherwise inoculated may also be 
examined. What programs were professionals trained in, and what programs do they 
currently use? Does training or an education in certain programming environments affect 
how practitioners perceive subjects or other metadata types? How much is our mode of 
operation formed by the artificial structures that software provides? Does our technology 
affect the assumptions that form our standards? 
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Appendix A: Glossary 
Art and Architecture Thesaurus (AAT) – a vocabulary by the Getty Research Institute, 
specifically for describing art and other visual resources. It can be used in creating or 
identifying subjects in art, guiding both the cataloger and the searcher. 
  
Art Information Task Force (AITF) – an endeavor in the 1990s to develop guidelines and 
schemas for describing art, composed of representatives across different types of art 
institutions. Their efforts resulted in the creation of the Categories for the Description of 
Works of Art, which formed the bedrock for future metadata schemas. 
  
ARTstor – a digital art image repository. It accepts all images from all different types of 
institutions, including art museums, slide collections, and archives. 
  
Categories for the Description of Works of Art (CDWA) – a guideline by the Getty 
Research Institute for creating metadata schemas for art, by including a comprehensive 
collection of categories for describing art. There are core categories, which recur the most 
throughout art databases and are considered necessary for identifying a work. 
  
Content-Based Searching – a searching style in which the user identifies specific 
keywords that relate to what is in the image, such as color, the subject in the image, or the 
location or time period that the image depicts or was created in. 
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Cultural Objects Name Authority (CONA) – a vocabulary standard by the Getty Research 
Institute, but unique in that rather than describing individual terms, it describes entire 
works of art. Where in the Art and Architecture Thesaurus, a record may be a specific 
word like “abstraction” or “sacrifice,” a record in the Cultural Objects Name Authority is 
one piece of art or architecture, which are linked to names, locations, subjects, and other 
fields related to that piece. It is meant to be an authoritative resource on all art 
information, including contradictory information, such as if two institutions have the 
same work of art, but describe or interpret it in different ways. 
 
Dublin Core – a schema that includes fifteen metadata categories and a set of vocabulary 
terms for describing resources, including images, web files, and analog objects. It is 
meant to be flexible, allowing for both simple and detailed descriptions, and 
interoperability among linked data. Criticisms among the art community, however, point 
to the ambiguity/flexibility of the metadata categories to be confusing, and not 
comprehensive enough for the needs of art institutions. 
  
The Getty Research Institute (GRI) – specializes in researching art and art information 
practices, and the creator of many content standards and metadata schemas that are still in 
use to this day. While some may be concerned over a private institution governing the art 
metadata world, the Getty has resources that other art institutions do not have, and in 
creating metadata schemas and vocabularies, they fill in a needed gap for other art 
institutions to generate metadata for their resources. Their content standards include the 
Art and Architecture Thesaurus, the Iconography Authority (IA), the Union List of Artist 
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Names (ULAN), the Thesaurus of Geographic Names (TGN), and the Cultural Objects 
Name Authority (CONA). See also J. Paul Getty Trust. 
  
J. Paul Getty Trust (The Getty) – a private and influential art institution in Los Angeles, 
founded in 1982. It has multiple branches, including the Getty Research Institute. It funds 
grants and gifts for artists, researchers, and museums. See also The Getty Research 
Institute. 
  
Library of Congress Subject Headings – a comprehensive collection of terms to describe 
the subjects of resources, from books to art. While it is used by many libraries, the 
subject headings may be confusing to implement or even navigate for those untrained in 
library or information science. 
  
Metadata Standard – a guideline for what metadata categories to include to describe a 
resource, such as Dublin Core and MARC. 
  
The Semantic Gap – refers to the ability for artificial intelligence to identify the existence 
of specific aspects of an image, but cannot accurately define or interpret them. For 
example, given Da Vinci’s The Last Supper, an artificial intelligence program may be 
able to identify that there are men in the painting, but not that they are Jesus and his 
disciples, nor that the depicted scene is of the Biblical Last Supper. Therefore, we are not 
at the point where we can use computers to automatically generate subject headings. 
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Subject – what an image depicts or is about. Da Vinci’s The Last Supper may have the 
subjects of man, table, prayer, or dining room, which more specifically map to Jesus and 
his disciples, “The Upper Room” or Mount Zion for the traditional name of the location, 
and Passover, with the “aboutness” of the image can range from the Last Supper itself, to 
themes like betrayal or the Eucharist. Searching by subject allows for users to access 
related items based on subject matter, rather than solely relying on knowing titles or 
authors. 
Content – If one had no cultural or iconographic knowledge of the image, what 
could be described? 
Context – Given cultural or iconographic knowledge, what can be described? 
Meaning – Given the content and context, what themes or meanings arise from 
the image? 
  
Thesaurus – see Vocabulary. 
  
Vocabulary – a method for standardizing information organization, including things like 
the Art and Architecture Thesaurus or the Library of Congress Subject Headings. Ideally, 
by using a standardized system, there is no confusion over what a resource includes, 
depicts, or is about, which makes metadata creation and searching more convenient. In 
execution, however, vocabularies may be too complex for users, overly comprehensive to 
the point where users cannot find specific terms, or too narrow, or the creators of the 
vocabulary may not define words the same way as the users. In ARTstor, within the same 
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image, a user can use any number of vocabularies as well as freely creating their own 
terms. 
Controlled Vocabulary – relies on standardized terms with specific definitions, 
rather than allowing for the user to create their own terms to describe images. 
Even with intended definitions, however, users may utilize vocabularies beyond 
what the creators intended. 
Thesaurus – often a specialized vocabulary in a specific discipline, such as the Art 
and Architecture Thesaurus. It leads to a narrower selection of options to choose 
from, but can more easily apply terms than navigating a massive collection of 
subject headings
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